Dissolution behavior of a poorly water soluble compound in the presence of Tween 80.
To investigate the mechanism by which Tween 80 impedes the dissolution of CI-1041, a poorly water-soluble compound in its free form. Bulk powder and intrinsic dissolution (ID) of CI-1041 in 0.1 N HCl with various concentrations of Tween 80 were conducted. The residual solids of the dissolution experiments were characterized. The surface tension and the critical micellar concentration (CMC) of Tween 80 in 0.1 N HCl were determined. CI-1041 underwent solvent mediated conversion to its chloride salt (CS) in 0.1 N HCl. The coating of the CS on the surface of the CI-1041 pellet decreased the ID rate 20 to 30 fold. When the Tween 80 concentration in 0.1 N HCl was below 0.5 mg/ml, the CS formation rate increased with increasing Tween 80 concentration. Above 0.5 mg/ml of Tween 80 in 0.1 N HCl, opposite trend was observed. The change in trend at 0.5 mg/ml Tween 80 coincided approximately with the CMC of Tween 80 in 0.1 N HCl. The authors propose the following mechanism mediated by Tween 80. Below CMC, reduced surface tension caused by addition of Tween 80 increases the rate of nucleation of insoluble CS, causing the formation of CS on the surface of the CI-1041 free form. This, in turn, decreases the dissolution rate by decreasing the release of compound into solution. Above CMC, the effect of reduced surface tension on the CS nucleation and therefore its formation may be negated by other factors, such as an increase in viscosity or adsorption of surfactant on the crystal surface.